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FRONT COVER: Channel sample in a 2.$foot-thick coal bed in Russell County.
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ANALYSES OF VIRGINIA COAL SAMPLES COLLECTED IN 1978.1980

James A. Henderson, Jr.r, Gerald P. Wilkes2,
Linda J. Bragg3, and Charles L. Oman3

ABSTRACT

Since 1975 the Virginia Division of Mineral
Resources has been collecting coal samples from
fresh coal exposures in Virginia. Results from the
analyses of 83 samples collected during 1978-1980
are included in this report. The analyses of these
samples were performed in cooperation with the
U. S. Geological Survey and the results entered
into the National Coal Resources Data System
(NCRDS).

Chemical analyses were made by the U. S. Geo-
logical Survey, the U. S. Department of Energy,
and the Geochemical Testing, Inc. These analyses
are made to report proximate and ultimate ana-
lyses, forms of sulfur, heat values, fusibility of ash,
free-swelling index, and major-, minor-, and trace-
element concentrations. A statistical summary is
included for the samples described in this report.

INTRODUCTION

Coal has been mined in Virginia since colonial
times. Initial production in the State was in the
Richmond basin (Figure 1) where coals of Triassic
age were mined until the early part of the 20th
century. Coals of Mississippian age were mined in
the Valley coal fields beginning in the middle 1800's

and activity continued until 19?1. Mining of Penn-
sylvanian-age coals in the Southwest Virginia
Coal Field began in the 1890's. The Southwest
Virginia Coal Field covers part or all of Buchanan,
Dickenson, Lee, Russell, Scott, Tazewell, and Wise
counties.

Infqrmation on proximate and ultimate analyses,
heat values, and forms of sulfur for some Virginia
coals is available in reports published by the U.
S. Bureau of Mines (U.S. Bureau of Mines, 1926;
Eby and Campbell, 1944). Preparation character-
istics for'Virginia coals have also been published
by the U.S. Bureau of Mines (Gray and Boley,
1958a, 1958b; Deurbrouck, 1963a, 1963b). Several
reports are available on the chemical composition

'Virginia Division of Mines, Oil and Gas Section,
Abingdon, Virginia
2Virginia Division of Mineral Resources, Charlot-
tesville, Virginia
3U. S. Geological Survey, Reston, Virginia

Figure 1. Locations of coal fields in Virginia.

of coal ash (Abernethy, Peterson and Gibson, 1969a,

1969b). More recently, U. S. Geological Survey
open-file reports contain data on proximate and
ultimate analyses, forms of sulfur, heat values,
major-, minor-, and trace- element concentrations
(Swanson and others, 1976; Zubovic and others,
19?9, 1980; Simon and Englund, 1983a, 1983b).

The Division of Mineral Resources has been
collecting coal samples for analyses in cooperation
with the U. S. Geological Survey since 1975. This
report contains the analytical results for 83 coal
samples collected in 1978, 1979, and 1980. These
samples are from many of the major coal beds in
the Southwest Virginia Coal Field that were being
mined during the time of the study. Data presented
in this report and those by Swanson, and others
(19?6), Zubovic and others (1979 and 1980) and
Henderson, Oman and Coleman (1981) are the latest
and most detailed available for Virginia coals.
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SAMPLED AREA
The Southwest Virginia Coal Field is in the

Appalachian Plateaus province. Most of the coal
occurs in the rocks of the Cumberland thrust sheet.
The coal and associated rocks in the Southwest
Virginia Coal Field are generally flat-lying to
gently dipping, except along the southeastern boun-
dary of the Appalachian Plateaus province (which
is an area of imbricated thrust sheets) and the
northwestern edge of the Cumberland thrust sheet
(which is bounded by the Pine Mountain fault).
Other major structural features include the Russell
Fork fault (a northwest-trending strike-slip fault),
the Powell Valley anticline, and the Middlesboro
syncline (Miller 1974, Figure 11). The coal beds
occur in strata composed principally of sandstone
and siltstone that in a few places contain thin clastic
and calcareous beds of marine origin. Geologic
maps and reports on the coal-bearing counties in
southwest Virginia are listed in the bibliography.

Samples described in this publication were col-
lected from three of the seven counties in the
Southwest Field (Table 1; Figures 3a-3c). These
samples include two from Buchanan County, forty-
four from Dickenson County, and thirty-seven from
Wise County. Forty-eight of the samples are from
the Wise Formation and 35 are from the Norton
Formation. The oldest coal sampled for this report
is the Tiller coal bed from the Norton Formation
in Dickenson County. The youngest coal sampled
is the Morris coal bed from the Wise Formation
in Wise County.

SAMPLING PROCEDURES
All but one of the samples presented in this report

are face-channel samples and were collected using
procedures similar to those described by Schopf
(1960), Glass (1975), Swanson and Huffman (1926),
Boreck, et.al. (1977) and Henderson, et.al. (1g81).
One run-of-mine sample was taken from an under-
ground mine in the Lower Banner coal bed in
Dickenson County. Sampling sites were selected to
give wide geographic and stratigraphic distribu-
tion. Coal freshness, geographic proximity to other
sample sites, and the safety of the sampling area
were used in deciding whether to accept or reject
a potential sampling site. The channel samples
represent the entire thickness of coal and inter-
bedded material being mined at each locality. Non-
coal partings that are mined with thc coal were
included in the sample. In places where partings
were excluded from mining, separate supplemental
samples of the partings were taken; these samples
were not analyzed but are stored at the Division
of Mineral Resourees coal repository. Where the

MINERAL RESOURCES

coal was being mined in benches, separate sampies
were taken from each coal interval. At sites where
the coal thickness was greater than about 6 feet,
two samples were taken. In such cases, separate
samples were collected on either side of major
partings or textural breaks in the coal.

A complete description of the coal and associated
roof and floor rocks was made at each sampling
site. Coal descriptions based on field observations
included thickness of the coal, thicknesses of sub-
units, accessory minerals, amount and type of obser-
vable materials, cleat formation, and primary and
secondary structures. Sampling site descriptions
included site location, elevation of the coal bed,
lithologies of rocks above and below the coal bed.
and strike and dip of the coal-bearing units. In
many cases supplemental samples were taken of
the roof- and floor-rock and stored in the Division
of Mineral Resources coal repository in Charlot-
tesville.

Channel samples of the coal were obtained using
chisels and a hammer. Width and depth of the
channels varies with the thickness of the coal but
were sufficient to give a sample weight of approx-
imately 20-25 pounds. Coal chipped from the chan-
nel fell onto a new sheet of polyethylene, about four
feet square. After crushing with a hammer to less
thans/a inch size, the sample was thoroughly mixed
by hand and then shaped into a cone. The cone was
then quartered and one quarter placed in a U. S.
Department of Energy coal container. This sample
was sent to the U. S. Geological Survey for for-
warding to the U. S. Department of Energy or the
Geochemical Testing Inc. laboratory. Each of the
other three quarters were placed in double bagged
polyethylene sacks and sealed. Two quarters were
sent to the U. S. Geological Survey for analyses,
and one quarter was placed in the Division of
Mineral Resources coal repository.

CHEMICAL AND PHYSICAL TESTS
Analytical procedures used by the U. S. Depart-

ment of Energy and the Geochemical Testing, Inc,
are described in U. S. Bureau of Mines Bulletin
638 (1967) and ASTM (1982). Determinations in-
cluded proximate and ultimate analyses, forms of
sulfur, ash-fusibility temperatures, calorific
values, and free-swelling indexes.

The U. S. Geological Survey analyzed each sam-
ple for major-, minor- and trace-elements.
Procedures for these analyses as performed by the
U. S. Geological Survey laboratory in Denver are
described by Swanson and Huffman (19?b).
Analytical methods used at the U. S. Geological
Survey in Reston are similar to those used in Denver
and are outlined in Figure 4.
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RESULTS

Analytical results from the U. S. Department of
Energy and Geochemical Testing, Inc. are shown
in Table 2; results from analyses performed by the
U. S. Geological Survey are shown in Tables 3, 4,
and 5; statistical summaries for the 83 samples
from Virginia are shown in Table 6.

Analyses from this report and those of Hender-
son, Oman, and Coleman (1981) were combined for
statistical comparison. In all, 217 samples were
used from Virginia. Table 7a,7b and 7c are com-
parisons of the 217 Virginia coals with 548 Appal-
achian bituminous coals reported by Zubovic and
others (1980).

The ultimate and proximate analyses are nearly
identical between the Virginia and Appalachian
samples. The heat values are slightly higher for
the Virginia coals and the sulfur content is lower
than the Appalachian coals. These variables, in
conjunction with fusibility and free-swelling index
results, indicate use is best suited for power gener-
ation as steam coal. Coking tests were not per-
formed for this report.

The concentrations of trace elements, oxides, and
ash are similar in most of the Virginia and Appal-
achian samples. The exception is P205 content
which is five times higher in the Virginia samples.
Apatite, a major source of phosphorus, is commonly
found in coal ash and may account for the high
P205 value.
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Table 1a. Sample and location information for samples collected in 1978, 1979, and 1980.

Sample UTM Location Formation Coal Bed
Number Type of Exposure Age Measured Interval Thickness

Sample thickness

BUCHANAN COUNTY

R-7383 N4i23630, E396320 Norton Banner (lower split)
surface Mine Pennsylvanian 4.1.1t;.lt;3 

Tl.o ,r.
(0.97 m)

R-7494 N4143000, E414500 Wise Elkhorn
Surface Mine Pennsylvanian 24.4 + ft. (7.4 + m)

'?rll, or 28'8 jn'

DICKENSON COUNTY

R-7348 N4100760, E368130 Norton Upper'Banner
Surface Mine Pennsylvan'ian 64.1 + ft. (19.5 + m)

2.5 tr. or 30.0 in.
(0.76 m)

R-7351 N4110140, E369590 t,{ise Clintwood (upper bench)
Surface Mine Pennsylvanian 33.2 + ft. (10.1 + m)

7 .I2 ft. or 85.4 in.
(2.17 m)

R-7356 N4041999 , E3g722O Norton Jawbone
Surface Mine Pennsylvanian 42.29 + ft. (12.9 + m)

4.99 ft. or 59.9 in.
(1' 52 m)

R-7357 N4097560, E383990 Norton Upper Banner (1ower bench)
Surface Mine Pennsylvanian 48.0 + ft. (i4.6 + m)

2.9 ft. or 34.8'in.
(0.88 m )

R-7358 N4079560, E383990 Norton Upper Banner (upper bench)
Surface Mine Pennsylvanian 48.0 + ft. (14.6 + m)

Z.I9 ft. or 26.3 in.
(0.7 m)

R-7359 N4110140, E369590 |,Jise Clintwood (lower bgnch)
Surface Mine Pennsylvanian 33.2 + ft. (10.1 + m)

2.35 ft. or 28.2 in.
(0.72 m)

R-7380 N4114300, E368795 Wise Clintwood Marker
Surface Mine Pennsylvanian 33.2 + ft. (10.i + m)

1.28 ft. or 15.4 in.)
(0.3e m)

R-7381 N4115220, E373300 Wise Lower Cljntwood (upper bench)
Surface Mine Pennsylvanian 53.2 + ft. (16.2 + m)

0.97 ft. or l1.6 in.
(0.30 m)

R-7382 N4115220, 8373300 t'Jise Lower Clintwood (lower bench)
Surface Mine Pennsylvanian 53.2 + ft. (16.2 + m)

1.0 ft. or 12 in.
(0.30 m)
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R-7465 N4114300, E368210 Wise Clintwood Split
Surface Mine Pennsylvanian 45.8 + ft. (14.0 + m)

1.48 ft. or 17.8 in.
(0.a5 m)

R-7491 N4115340, E373002 l,li se C1 i ntwood Spl i t
Surface Mine Pennsylvanian 95.0 + ft. (28.9 + m)

2.65 ft. or 31.8 in.
(0.81 m)

R-7492 N4153500, E373000 tlise Clintwood Rider
Surface Mine Pennsylvanian 91.6 + ft. (27.9 + m)

1.8 ft. or 21.6 in.
(0.55 m)

R-7493 N4105080, E373180 Norton Norton
Surface Mine Pennsylvanian 48.0 + ft. (14.6 + m)

2.05 ft. or 24.6 in.
(0.62 m)

R-7545 N4097150, E372590 Norton Upper Banner
Underground Mine Pennsy'lvanian 5.$ + ft. (1.7 + m)

3.25 ft. or 39 in.
( 1.00 m)

R-7546 N4097620, E370430 Norton Norton
Surface Mine Pennsylvanian 47.2 + ft. (14.4 + m)

3.15 ft. or 37.8 in.
(0.e6 m)

R-7547 N4112560, E362880 t.{ise Clintwood Split
Surface Mine Pennsylvanian 29.2 + ft. (8.9 + m)

1.1 ft. or 13.2 in.
(0.33 m)

R-7548 N4099770, E383530 Norton Lower Banner
Underground Mine Pennsy'lvanian 4.9 + ft. (1.5 + m)

3.3 ft. or 39.6 in.
{ 1.01 m)

R-7549 N4093620, E383130 Norton Upper Banner (lower bench)
Underground Mine Pennsy'lvanian 9-2 + ft. (2.8 + m)

2.45 ft. or 29.4 in.
(0. 75 m)

R-7550 N4096870, E 383280 Norton Lower Banner (upper bench)
Underground Mine Pennsylvanian 4.3 + ft. (1.5 + m)

2.85 ft. or 34.2 in.
(0.87 m)

R-755i N4096870, E383280 Norton Lower Banner (1ower bench)
Underground Mine Pennsylvan'ian 4.9 + ft. (1.5 + m)

0.85 ft. or 10.2 in.
(0.26 m)

R-7552 N4098860, E381170 Norton Splashdam
Underground Mine Pennsylvanian 4.$ + ft. (1.4 + m)

3.95 ft. or 47.4'in.
(1.20 m)

R-7553 N4095650, E381920 Norton Splashdam
Underground M'ine Pennsylvanian 2.7 + ft. (0.8 t m)

?.4 ft. or 28.8 in.
(0.73 m)
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R-7554

R-7555

R-7556

R-7557

R-7593

R-7594

R-7595

R- i596

R-7597

R-7860

R-786 I

R-7862

N4096060, E381320
Underground Mine

N4099670, E385250
Underground M'i ne

N4099670, E385250
Grab from
Underground Mine

N4111i10, E366970
Surface Mine

N4096160, E380920
Underground Mine

N4098620, E380610
Underground Mine

N4098570, E386990

Underground Mine

N4098270, E391930
Underground Mine

N4098350, E392270
Underground M'i ne

N4117370, E379730
Surface Mine

N4103460, E396790
Underground Mine

N4109840, E389220
Underground Mine

N4102090, E391400
Underground Mine

Norton
Pennsyl vani an

Norton
Pennsyl van'i an

Norton
Pennsyl varri an

tJi se
Pennsyl vani an

Norton
Pennsyl vani an

Norton
Pennsyl van'ian

Norton
Pennsyl vani an

Norton
Pennsylvanian

Norton
Pennsyl van'i an

Wi se
Pennsyl vani an

Norton
Pennsyl vani an

Norton
Pennsyl vani an

Norton
Pennsyl vani an

Spl ashdam
3.4 + ft. (1.0 + m)

3.15 ft. or 37.8 in.
(0.96 m)

Lower Banner
3.s ft. (1.i m)

2.88 ft. or 34.6 in.
(0.88 m)

Lower Banner
Not App'l i cabl e

Not Applicable

Eagle
32.3 + ft. (9.8 + m)

2.1 ft. or 25.2 in.
(0.6a m)

Lower Banner
5.3 + ft. (i.6 + m)

4.7 ft. or 56.4 in.
(1.a3 m)

Spl ashdam
4.2+ft.(1.3+m)

3.98 ft. or 47.8 in.
(1.21 m)

Lower Banner

6.6 + ft. (2.0 + m)
3.2 ft. or 38.4 in.

(0.98 m)

Upper Banner
3.4 + ft. (1.0 + m)

2.45 ft. or 29.4 in.
(0.75 m)

Lower Banner
5.9 + ft. (1.9 + m)

3.6 ft. or 43.2 in.
(1.1m)

Blair
102.3 + ft. (31.2 + m)

3.9 ft. or 46.8 in.
(1.19 m)

Tiller
6.5 + ft. (2.0 + m)

1.3 ft. or 15.6 in.
(0.a m)

Kennedy
3.9 + ft. (1.2 + m)

3.45 ft. or 41.4 in.
(1.05 m)

Raven
5.2 + ft. (1.6 + m)

5.05 ft. or 60.6 in.
( 1.5a m)

R-7863
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R- 7864

R- 7865

R-7866

R-8167

R-8168

R-8169

R-81 70

R-8206

R-8242

l^JISE COUNTY

R-7324

R-7325

R-734 1

N4104400, E391101
Underground Mine

N4108980, E390780
Underground Mine

N4100960, E389410
Su rf ace M'i ne

N4117270, t389540
Surface Mine

N4117270, E387730
Surface Mine

N4I22320, E380820
Underground Mine

N4122330, E381040
Underground Mine

N4111630, t366940
Surface Mine

N4109420, E369740
Surface Mine

N4090170, E351460
Surface Mine

N4092390, E374180
Surface Mine

N4099290, E355190
Surface Mine

N4099290, E355190
Surface Mine

Norton
Pennsyl vani an

Norton
Pennsyl van i an

lili se
Pennsyi vani an

l,li se
Pennsyl vani a

Wi se
Pennsyl vani an

Norton
Pennsyl vani an

Norton
Pennsyl vani an

t^Ii se
Pennsyl vani an

Wi se
Pennsy'l vani an

t^J'ise
Pennsyl vani an

Norton
Pennsy'l van'i an

t^li se
Pennsyl van'i an

l'|'ise
Pennsy l vani an

Jawbone
7.2 + ft. (2.2 + n)

2.75 ft. or 33 in.
(0.84 m)

Kennedy
5.1 + ft. (i.6 + m)

2.0 f t. or 24 in.
(0.6i m)

Dorchester
26. i ft. (8.0 + m)

5.5 ft. or 66 'in.
t < -^( r. b6 ml

Eagle
43.8 + ft. (13.3 + m)

3.1 ft. or 37.2 in.
(0.ea m)

Blair
55.2 + ft. (i6.8 + m)

0.85 ft. or 10.2 in.
(0.26 m)

Spi ashdam
6.7+ft.(2.0+m)

4.4 ft. or 52.8 in.
( 1.34 m)

Spi ashdam
4.8 + ft. (1.5 + m)

4.3 ft. or 51.6 in.
(1.31 m)

Cl i ntwood (mi ddl e sp1 i t )
40.0 + ft. (12.1 + m)

3.45 ft. or 41.4 in.
(1.0s m)

Cl intwood (rniddle sp'l'it)
91.6 + ft. (27.9 + m)

6.9 ft. or 82.8 in.
(2. 10 m)

Lyons
53.1 + ft. (16.2 + m)

2.7 ft. or 32.4 in.
(0.82 m)

Norton
13.9 + ft. (4., + m)

1.7 ft. or 20.4 in.
(0.52 m)

Lyons
26.7 + ft. (8.1 + m)

1.33 ft. or 16.0 in.
(0.a0 m)

Lyons
26.4 + ft. (8.0 + m)

1.16 ft. or 13.9 in.
(0.35 m)

R-7342
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R-7343 N409i190, E348960
Suiface Mi ne

R-7344 N4088510, E347640
Surface Mine

R-7345 N4088510, E347640
Surface Mine

R-7346 N4086490, E379880
Surface Mine

R-7347 N4102340, E354040
Surface Mine

R-7349 N4093560, E373100
Surface Mine

R-7350 N4093560, E373100
Su rf ace M'i ne

R-7354 N4095655, E367295
Surface Mine

R-7355 N4095695, E367295
Surface Mine

R-7366 N4095790, E337630
Underground Mine

R-7367 N4096830, E340840
Surface Mine

R-7406 N4085100, E340150
Underground Mine

R-7407 N4086990, E337000
Underground Mine

l,li se
Pennsy l vani an

Wi se
Pennsyi vani an

Wi se
Pennsyl vani an

Norton
Pennsylvanian

Wi se
Pennsyl vani an

Norton
Pennsyl vani an

Norton
Pennsy 1 vani an

Norton
Pennsyl vanj an

Norton
Pennsyl vani an

Wi se
Pennsylvanian

hli se
Pennsy'l van'i an

Wi se
Pennsyl van i an

fli se
Pennsyl vani an

Imboden
52.1'+ ft. (15.9 + m)

3.4 ft. or 40.8 in.
( 1.0a6 m)

Imboden (uPPer bench)
62-8 + ft. (19.2 + m)

2.55 ft. or 30.6 in.
(0.78 m)

imbcden (1ower bench.'
62-8 + ft. (19.2 + m)

3.0 ft. or 36 in.
(0.91 m)

Jawbone
39.6 + ft. (12.0 - m)

- Upper Standiford
26.3 + ft. (8.0 + m)

2.07 ft. or 24.8 in.
(0.63 m)

Norton (upper bench)
26.2 + ft. (8.0 + ir)

1.6 ft. or 19.2 in.
(0.ae m)

Norton (1ower bench)
26.2 + ft. (8.0 + m)

0.45 ft. or 5.4 in.
(0.la m)

Norton
61.0 + ft. (18.6 + m)

i.95 ft. or 23.4 in.
(0. se m)

Norton
61.0 + ft. (18.6 + m)

i.95 ft. or 23.4 in.
(0.5e m)

Morri s

4.9 + ft. (1.5 + m)

4.53 ft. or 54.4 in.
(1.38 m)

Morri s
30.0 + ft. (9.2 + n)

3.83 ft. or 46.0 in.
(1. 17 m)

Dorches ter
5.Q + ft. ('t.5 + m)

4.32 ft. or 5i.8 in.
(1.32 m)

Dorches ter
5.0 + ft. (1.5 + m)

4. 16 ft. or 49 .9 i n.
(r.27 n)
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R-7408 N4083560, E333590 Wise Taggart
Underground Mine Pennsylvanian 6.4 + ft. (2.0 + m)

4.50 ft. or 55.1 in.
(z.a m)

R-7409 N4084350, E333350 Wise Low Splint (lower bench)
Underground Mine Pennsylvanian 6.4 + ft. (2.0 + m)

3.24 tt. or 38.9 in.
(0.ee m)

R-7410 N4084350, E333350 Wise Low Splint (upper bench)
Underground Mine Pennsylvanian 6.4 + ft. (2.0 + m)

2.02 tt. or 24.2 in.
(0.62 m)

R-7411 N4091850, E334770 Wise Pardee
Underground Mine Pennsylvanian 6.9 + ft. (1.8 + m)

5.21 ft. or 62.5 in.
( 1.5e m)

R-74L2 N4094750, E336750 Wise Morris
Underground Mine Pennsylvanian 6.9 + ft. (2.t + m)

6.1 ft. or 73.2 in.
(1.86 m)

R-7515 N4091100, E348235 lJise Imboden (lower bench, bottom
Surface Mine Pennsylvanian split 73.6 + ft. (ZZ.q + n)

0.5 ft. or 6 in.
(0.ls m)

R-75i6 N4091100, E348235 Wise Imboden (lower bench, middle
Surface M'ine Pennsy'lvani an sp1 i t 73.6 + ft. ( 22.4 + m)

2.2 ft. or 26.4 in.
(0.67 m)

R-7517 N4091100, E348235 i,lise Imboden (lower bench, upper
Surface Mine Pennsylvanian split) 73.6 + tt. (22.4 + m)

1.85 ft. or 22.2 in.
(0.56 m)

R-7518 N4091100, E348235 l^lise Imboden (upper bench)
Surface M'ine Pennsylvanian 73.6 + f t. (22.4 + n)

2.85 ft. or 34.2 in.
(0.87 m)

R-7519 N4091100, E348235 W'ise Ke1 ly
Surface Mine Pennsylvanian 73.6 + it. (22.4 + n)

4.7 ft. or 56.4 in.
(1.a3 m)

R-7520 N4091100, E348235 hlise Pinhook

Surface Mine Pennsylvanian 73.6 + ft- (22.4 + m)
1.65 ft. or 19.8 in.

(0.50 m)

R-8165 N4099610, E345845 Wise Pardee (uppef bench)
Underground Mine Pennsyivanian 7.7 + ft- (2-+ + p1

3.3 ft. or 39.6 in.
(1.0 m)

R-8166 N4099610, t345845 Wise Pardee (lower bench)
Underground Mine Pennsylvanian 7.7 + ft- (2-4 + m)

3.8 ft. or 45.6 in.
(1.16 m)
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R-8207 N4101920, E353390
Surface Mine

R-8208 N4101740, E355960
Underground Mine

R-8209 N4111920, E361450
Surface Mine

R-82r0 N4113020, 8362370
Surface Mine

R-8241 N4i02360, E362100
Underground Mine

R-8243 N4105230, 83588i0
Sunface Mine

R-8244 N4105460, E358810
Surface Mine

l,Ji se
Pennsylvanian

|'Ii se
Pennsyi vani an

!'|i se
Pennsyl vani an

l,Ji se
Pennsyl vani an

!,Ii se
Pennsylvanian

Wi se
Pennsyl vani an

t^Ji se
Pennsyl vani an

Upper Standiforci
24.4 + ft. (7.0 + m)

3.0 ft. or 36.0 in.
(0.ei m)

Imboden
3.3 + ft. (1.0 + m)

3.1 ft. or 37.2 in.
(0.94 m)

Imboden
73.0 + tt. {22.2 + n}

3.0 ft. or 36 in.
(0.9i m)

C1 i ntwood Spl i t
45.6 + ft. (13.9 + m)

3.75 ft. or 45 in.
(1.1a m)

Dorchester
3.6 + ft. (t.t + m)

2.2 ft. or 26.4 in.
(0.67 m)

Lyons
100.3 + ft. (30.6 + m)

2.55 ft. or 30.6 in.
(0.78 m)

Dorchester
100.3 + ft. (30.6 + m)

2.85 ft. or 34.2 in.
(0.87 m)
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Table lb. Descriptions for coal samples from Buchanan Countv.

u. 5 . G. S. V.0. M. R.
Analysis SaDple

No. No.

Count y La t I tude Lonq I tude Forfiat lon Coa I Bed Sanrple Sanpled
typa thickness

( I ncltes )

w2O4620 R-7383
w206890 R-'1494

371519n 82101 lw
3?2523n I 15758w

Buchanan
Bucfranan

Nor ton
W I so

Banner
Elkhorn

B I tum i nous Channe I
B ljtun I n(){rs Clranne I

38.4
28. B
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Table lc. Descriptions for coal samples from Dickenson County.

l5

rJ s.G.s. v.o.M.R.
Analysls Sanpl€

Nr:. No.

Courr t y La t I tude Long I tude Fornat ion Coal Bed Rank Sample Sanpled
type thlckness

( Inches)

vr2o2l3() R-7324
\|2o2t29 R-7325
w2O3394 R-734 |
w2O3393 R-7342
w2O3387 R-73{3

w2033BO n-?344
w203385 R-7345
w2O33B4 R- 7346
w2033B9 R - 734?
w2O338A R-?349

w2O339| lr-735O
v2o4l5-l R-7354
vr2O4 l58 R- 7355
w2O4 163 R-7366
w2O4 164 R -?367

!,2O5 l9() R- 74()6
u2O5l9l R-?4O7
w2O5 192 R-7408
w2O5l93 R-74O9
w2O5 194 R - 74 lO

w2()5195 R-?4|I
w2O5 f96 R-7 4 l2
w2OB044 R- 75 l5
w2OBO.|5 R-75 to
w2O8O46 R-rgl7

w2()u()47 R- /5 18
!2OOO48 R'75 l9
w2OBo49 R - 7520
w2 | 1679 R-8 165
v2 | l678 R-8 166

q212488 R-e?O7
u2t249l R-82O8
u2 12489 R -8209
w2|2490 R-82lO
d212492 R-824 |

w2 12493 R-8243
||212494 R-8244

365652n 824OO7u
3658 l5n 822424w
37Ol49n 823740w
3?O l49n 82374Ow
3fj5722rr 824 l47v

365555n 824238w
365555n 824238w
3G55O6n 822O54v
370327n 823829w
36585 ln 82254 lH

36585 ln 82254 lw
365957n 822952w
365957n 822952v
365946n 82493Ow
37OO2 ln 824? l9w

3654OOn 824739w
365458n 82.1949w
3653O5n B252O3v
36533 ln 8252 | 2w
36533 f.r 8752 t2u

365734n O25l2lv
3659 ton 825OO3w
3657 lgfr 824217v
3657 lTrr 824211v
3657 tgil B2{2 l?w

365? f gl t1242l lu
3657 f9n A2421'lc
3657 f 9r) ll242l'lu
3?Ot54n 82435Bv
370154n 824358w

37O3 lCrr 823855w
37O3O8n 823? | lw
370842n 823336w
37O9 10il 823259v
3?O332n 8233O3w

37O5O3n 8235 l9w
3705 lOrr 8235 l9v

Lyofis
Nor toil
L yons
L yons
I mbod€n

trpper I nrbo(!en
t-oHer lmboden
Jaubone
tjppsr Standlfond
Uppef Norton

Lowen Nonton
NoI t on
Nor t on
Morr I s
Morr I s

()olclles ter
Oorches ter
I aggar t
Lou Spl Int
Low Spl Int

Pardcr!
MorI i s
I ilbodetl
I rnboderr
I tntr()der)

I orlJoderl
Ke I I y
P I nl rook
Pardoe
Pardee

Upper Standl,ord
I Inbo(len
I ortroderr
Cl lntwood
Ooncir€s tor

L y()ns
Oorclr€s tef

8 | tum I nous Clranne I 32 . 4
Blt{lmlnous Ctra.rlel 2cl..1
Bl turnlrrous Ctianrrel 16,O
Bltunrlnous Chanlel 13.9
B I turn I nous Clranno | 40 . I

l{ | 5e
!Jls€
Lise
Ult s€
t|, I se

W I s€
U I s€
W I s€
Uls€
tl I se

Vise
t{lse
w I se
fJ I se
v I se

W lse
1,, I se
t{ | se
W I se
t{ | se

t,Ise
lJlse
Wlse
Uise
Ulse

ll ise
t{ t s€
Vlse
Ulse
v, I se

Ulse
Uls€
t'l I se
l{ | se
iJlse

Ulso
tJls€

W I se
tloe t on
Wlse
l', I se
Ulse

lJ lse
W I se
No| t on
U I sa
W I se

Nor t on
l.loI' t on
No| t on
W lse
w I se

t{lso
1,, I se
wlse
llls€
wlse

!,, I so
tl, lse
U i se
w lso
W I se

W I se
Ulse
|{lse
!lrso
Wis€

l', I sc
t,Iss
U I se
l{ls€
l{lse

trise
l{ | se

30. 6
36. O
42.O
24 .4
t9- 2

5.4
23. 4
23.4
54 .4
46. O

5r.B
49.9
55. I
38.9
24 .2

62.5
73.2
6.O

26.4
22 .2

56.4
t9.8
39. 6
45.6

B I tum lnous Ctrannel
B I tumlnous Chann€l
B I turninous Cha.nel
B I tun I nous Clranrre I

B I tum I nous Channe I

B I tuninous ChanneI
B I tum I nous Cllar)rre I

Bl iumlnous Clrarrrrel
B I turn I nous Clratrrre I

B I tun i nous Clrarrrre I

B I lrlrn lnocls Clrarrne I

B l trrn l nous Clranne l
Bl tuninous Clrarvrel
Bltrrnlnous Clraalllel
B.ltuml,r()us Clrartrrel

El tUnlr)ous Char)tr€l
I I tunlilous Clrannol
B I trrtn i rrous Cllann€ I
Blturnlnous Clranrrel
B I tunr I ilo(ts clrantte I

!l I trr$ lll(){rs Clran.ro I

B I t(rm I no{rs Cllanno I

B I trt0 ln./us Clrarnne I
I I trr0 i nous Cl)arvle I

B i tunr I nous Cl)anne I

B I tu0 | rtous Clranno I

B I tumllous Charurel
B I tum I nous Clranne I

B I tumInous CllanlleI
B I tum I no(rs Cfranr)o I

36. O
37.2
36.O
45. O
26. 4

8l tu0lnous Charxrel 3().6
Bl tumlnous Ctlarrn€l 34.2
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Table ld. Descriptions for coal samples from Wise County.

16

rJ.s.G.s. v"o.M.R
Analysls Sample

No. No.

Coun t y Lat I tud€ Lonql tude Fornat ton Coa I Eecl Sarilple Sampled
type thlckness

( | nches )

u2O339O R-?348
v2O3392 R -735 |
u204 159 R-?356
u2O4 l60 R-7357
w2O416l R-?358

v2A4l62 R-7359
v2O46 l7 R-?38O
w2O46 l8 R-?38 1

w2O46 l9 R-7382
w2O68B6 R-?465

w2O68B7 R-749 |
w2O6088 R-7 492
w2O68B9 R - 7493
w2O9959 R - ?545
w2O996O R - ?546

w20996 | R-7547
w2o9962 R - 7548
w209963 Il-?549
w2 lO39 | R-7550
!2 10392 R-?551

w2 10393
v2 10394
vr 10395
w2 10396
n2 lO4O3

R - 7552
R-?553
R - ?554
R-7555
R-?556

No| t or)
1,, I se
Nor ton
Nor ton
Nor torl

Ulse
rrJ I Se
Y I so
l', I se
W I sa

l{ls€
L,Ise
Nor ton
Nor ton
Nof ton

Nor ton
No| t orr
llo| ton
No| t 0n
f.lor ton

Nor t on
Non ton
Nor t on
Nor t on
l.lor ton

W i se
llor ton
|lof torl
Nor torl
Nof'tot)

Nor t or'l
H I se
Nor ton
Nor ton
Nor ton

w2 10397 R-755?
w2 1O398 R-?593
w2 10399 R-7594
,2 IO4OO R-?595
w2lO4Ol R-?596

rJ2 104()2 R-759?
v2lll74 R-7860
v2 | | 169 R-?86 |
w2lll6B R-7862
w21ll70 R-?863

w2ltlTl R-7864
u2lll72 R-?865
w2tll?3 R-?866
w2 t 1674 R-8 167
w2 | 1675 R-8 168

u2 | 1676 R-8 169
!2 | t677 R-S l70
u2l24gO R-8206
\|2 12487 *-a242

D I ckensorr
D I ckerrsorl
D I ckenson
D I ckenson
O I ckensorl

D I ckenson
D I ckenson
D I ck€nson
D l ck enso0
O I ckenson

D I ckenson
O lckenson
L! lckeirsorr
O lckerrsorr
D I ckenson

O I ckenson
O I cker)sorl
D I ckansorl
O I ckensofr
D I ckensorl

D i ckensorl
O I ckensorl
0 I ckensor)
0 | ckenson
D i ckenson

O I ckenson
O I ck errson
O I ckensorr
O I ckensorl
D I ckenson

O I ck€nson
D I ckenson
0 | ckanson
D I ckenso.r
D I ck€nson

D I ck enson
D I ckensorl
D I cke.rson
O I ckenson
D I ckensorl

D I ck enson
D lckenson
O I ckensorl
O I ckenson

Upper Sann€n
Upper Cl lfrtwood
Jaubone
Uppen Eanner
Upper Banner

Lowet Cl lntwood
C I lntwood Marker
Cl lntvood
Cl lnlwood
Cl lrrtwood

Cl Intuood
Cl lntwood Rlder
Nor- ton
Upper Ban,rer
Norton

Cllntwood Split
Louen Banner
Uppen Eantrer
Louar Bannef
Louer Banner

Splash Dam
Sp I aslr Dam
Splash Danr
l-ow€r Eanner
{-over 8artrr€r

fagle
l-ouer Banner
Splash Da[]
Lowef Bannar
Upper Canner

LoHer ganner
Alalr
Tlller
Kennady
Raven

Jawbone
Kennedy

' Dorch€s t€r
Eagla
B!alr

5p!ash Dan
Splasl! Dam
Cl lntwood
Cl intwood

Channel 43.2
clranlr€ | 46.8
Channel 15"6
Channel 41.4
Channel 60.6

3?0246n 82?858w
370?49n 822SO4u
37O3O3n 82O9?2v
3?O lOSn 82 l6 | 4w
3TOlOBn 82 18 l4w

37O749n A228O4v
37 lOO3n B2284Ow
3? fO36n 8225?7w
37 lO36n A2253?w
37 lOO3n 8229O3w

37 l04On 822548w
37 f()4?fr 922549'|
37O5O6n 822536w
37OO5On 822556w
37O lO4n A22'124u

37O9O4tr 823238!
37O22On B2 l83.lw
37OO28n B2 l84Bw
37OO45n 82 lB44u
37OO45n B2 1844w

37Ol49n B22OOBH
37OOO5n 82 1937u
3?OOlBn B22OO3u
3702 f8{r 821723'|
37O2 l8n 82 1723w

37Og f9n A22952u
37OO22n 822017w
37Ol4On 822O3lu
37Ol43n S216l lu
370f33n S2l252v

370l35n 82 1239w
37ll5lrt 821555w
37O424n B20945v
3707 AAn 82 | 4 49v
3?O33?n B2 l3 l7u

37O452n 82 133 lw Norton
3707 l9n 82 1346u Nonton
3?O259n 821436r{ Ulse
37022ln 82l43lv t{ls€
37 | lSOn 82 1554v glss

B I tumInous ChannaI 30.O
B I tum I nous Clrann€ | B5 . 4
Eltunlnous Clrantrel 59.9
B I tum i nous Channe | 34 . I
B I tum I nous Charrne | 26 .3

8 ! turn I nous Channe I 2A .2
S l tumlnous Channel 15.4
Eltunlnous Channel ll.6
Ef tumlnous Clrar'tnol l2.O
Bltumlnous Cltannel t7.8

3t.B
2r.6
24 .6
39. O
37 .8

B I tum I norrs Channe I

B I tufl | norts ClraDne I
B I turn I nous Clranne I
ts | tum i nous Clranne I

B I tun I lrous Clranne I

Channe I
Channe I
Channe I
Channe I
Clranne I

Eltunlnous Channel 13.2
B I turn I nous Clranns | 39 . 6
B I tun I nous Channe | 29 . 4
B I tu0lrlous Channel 34.2
B I turn I nous Channe I lO. 2

Bf tumlnous Channel 47.4
B I trrm I rtous Clrarrtr€ | 28 . I
B I turn i rrous Channe | 37 . B
B I tum I no'rs Clrannc | 34 , 6
IItumIftous Run of Min6

Bltumlnous
Biturnlnous
Eltuml.tous
Eltunlnous
Bltrrnrlrrous
gl tunlnous
B I tun lnous
Sltunlnous
Bitu0lnous
Slturolnous

25.2
56. 4
47.A
38,4
29.4

37 1427n 822O38w
37 1429n B22A27v
37OB36n 822953w
37O726n 822757u

Non t on
Nor ton
!J I se
W I se

B I tum I nous Channe I 33 . O
Elturnlrrous Channel 24.O
B I tum I nous Clrann€ | 66 . O
8f tumlnous Channel 37.2
8l t{rmlnous Channel 10.2

Bltumlnous Channel 52.8
I I trnn lnous Channel 5i .6
Bltumlnous Channel 41.4
I I tun I nous Channe | 82 . I
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TA3LE 2A.--pRoXItlATE ANo ULtInATE AuALYSEST HEIT cONTENL foRrls of suLfUR, fREE-Sr€LLING IND€x AND ASH-fUSI0N TEItP€nAtURE

OETEfiIIINATrONS fOR,2 SITUIIINOUS COAL SAIlPLES 
'ROh 

NUCHANAN COUNTYZ VIR6INIA'

IALL ANALYS€5 EX€IPI (CAL/KC,8IUZ fN!E'SI'1€LLTNG IND€X AND ASH-fUSION TEIIP€R^TURES IN PERC€NT' 
-'OR 

EACH 5AI'tPLE NUNOERT

Tfi€ ANALySEs ARE iEpoRT€D ThREE fAYsi fliSL AS-RaCFtVEDT StC0ll0z l"lolSTURE-f;lEEu AND TNIRo' IOISIURE- AN! ASH-fRFE'

ANALysEs By.c0^L ANALysIs sEcTIon, DEpARrfiEiiT of ErlERGy, PIlrsuuRGH; ir. rlo A col{r'tERcIAL rEsTrNG LABoRAT0nY f0LL0IJING Asr

-------:l1l:1131:--!-!:ql-1!!:ll:l:l-l:!::111:l::-l:il:-!M111-li1i:l------------
PROXINATT ATALYSIS ULI IF^T! ANALYSIS 

. 
HEAT Of COITBUSIIO}I

SAHPLE VOLAIILE fIXED
NUrtEER ''l0IsTuRE n^TI€R c^fisoN ^sR HYoRoGET{ cARdoN NtTRoGEtl o"o:1-----:y:l:1----r:l:11:----:l:1::

I7

R-7181

:.
',R-7494

R-7181

rr-149(

0. 01

,01
.01

0.19

.21
,24

0r4{
.r46

.59

1r540c

1,5{06

125{0G

1,r{0q

1 z 5406

1 r 540G

?l.J
24 .2
14. a

tl.2
l4.l
16. E

(4.t
4.t.6

t7,1
59.0
61.2

28 .2tl:l
6.4
5.6

4.',|
l.E
5.4

5.4

5d.5
60.7
85.8

81.2
86.9

1.1
1.1
1.6

1.6
1.7
1.0

1,1

6.?

l.?
{.1
{.7

0.6
.6
.9

5 172O 1 0, f00
5r9{0 102690
E,590 1t,110

71740 13,e40
8r010 11,110
6t570 _15,430

I
----i------;-: ----::-- -----'----------

foRlts ol sULtuS rsfi'fuSlo{ IEIIPEflATURET S

sAr'tPLE ,1 'AIR-oRIE0 fStF- IfiITIAL
NUngER Loss $uLf TF PYRITIS ' olcrilIc sl€tLl1o DEfoRltlTIoN lof1Etiltlc flulD

It,IDEX

9.0.01
. 0'l
.01
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tlEL€ 28.--Pi0XIllAlE AN0 ULtlllAl€ ANA!YS€S, HEAI col{T€ilrr fof,ltS Or SULfURT fnEE-SlElLtllc tl{DEX AND ASll-tUSIOt{ lIiPEnAfURE'0EttRlitilATtOIS 
fOR 44 BIfUiltllOuS cOAL SAIIPLES fROt'l OIcKtl{SOll cOUltTY, VtnGtaltA.

tAlL AlllLVSES €XCEPI rCAL/KGt alUt fR€€-SYELLInG tNoGx AilO 
^Sll-tuSroN 

TInP€rlIUi€S Ill PERCEI{T. ;Or EACII SAIIPLG llUtiBERr
TH€ Al{ALYSES ARE REP0nIED tlln€E UIVSi ttRSl, AS-nfCftVt0r stc0NDr n0rSIUR€-fRt:, AtlD IxllDz ltOtSlUi€- At{D A3l{-ttEt.
ANALYSES BY C0AL Al{ILYSIS SECtt0N, D€PrRtfiEt{l 0f ENER6lr PITTSBURGI{, PA. ArlD A COI{llCRCfAL IESTtIIG LAEORATORI fOLL09fil6 ASIsTAr{DlR0s. c f0R AsH-fust0r tEilpERAIunIS ]t€^tS GR€Ar€n r]tll{.t

PR0X tfiATE AXALYST S

voLAtIL€ ftxE0

ULTIIIAIE TNALISIS llEAl 0t c0frEusII0tl

sArirPL€
rlultBER ftot STUR€ ilrll€n cANBolt ASll uyDroCEN cAnBoN l|| TRo6C-tt orvc€il sulfui xc^L/tc aTU/LB

R- 714 8

R-7t51

R-7556

i-735?

R-7158

R-7t59

i-73E0

R-75E1

R-7382

n-746t

R-7{91

N-7 192

r- 74 9'

A-7 5 4t

n- 75 46

R-7547

R-754E

R-7 5 49

R-7550

n-7551

'R-7552

R-7553

R-7554

28.8
29.6
ll.1

ll.7
t5.1
36. 9

?5 .6
46. 7
11 .0

12 .6
tt.7
l5 .0

28.E
?9.8
t5 .6

t0.8
r1.5
t5.5

5{.6
J6 .0
17. 4

tt.6
l?.9
1t .5

50. E
It.?
16. ?

i4 .5
t5. E
l8 .4

t!. a
14 .6
37.0

tt .7
14. 9
t6.4

? 9.9
3t.t
tz.7

lt.?
1?.l
t6. 6

I0.9
t?.1
r5. 2

t4. I
t?. I
40.9

eE. a
2 E.9
tt.l
lt.E
12. {
t5.7

44.5
{5. 1

4E.5

19.7
?0. 0
40.9

?9.6
30. ?
t3.l
31.5
t4. I
17.9

l4.E
!5.9
t6.7

5E.1
t9. E

66.9

57.7
60.0
63.1

5 7.0
59.4
69.0

60.5
62.6
6?.0

52 .0
r1.E
64.4

55.9
57.2
64.5

5t.E
60. z
62.6

,7.5
59. 8
6(.5

54.2
56. I
61.8

55.4
57.5
61.6

t6. 5
5E.?
6J.0

5 9.0
6l.t
61 .6

61.6
6{.1
67.t

60.0
61 .2
65. {

5 7.0
r9.a
64.. t
49.2
54.0
5e. I

56.{
57.E
66.1

57.2
50.1
64. t
47.t
4?.9
5t .5

?6.5
2E. t
59. t

59.3
60. 5
66.7

55.0
56.1
62.1

5t.t
56.8
6l .3

10.l
t9:1

4.7

1:1

tt.4
1 1:9

1.6
l:l

15.E
r1:1

t1.t
1t.r

1.6

l:1

7.0
1:l

lr.6
t3:9

6.4

1:1

6.1
1:!
t.9
1:9

4.6
1:3

6.1
t1
E.{
!:1

7.C

!:1

| ?.9
rl:1

9.0

'-:.1

6.9
l:9

50. t
51:!

9.1

1l
9.6
l:!

5.1
{.9
5.5

5.5
5.3
5.t
4.E
4.5
5.J

t.{
,.4
5.1

4.9
4.1
5.6

5.0
4.9
5,5

5.0
5.6
5.E

5.t
5.1
t.5

4.9
4.?
5.1

5.9
5.7
6.1

5.6
t.4
5.7

5.8
5.6
t.E

5.5
5.1
,.t
5.1
t.0r.t
5.7
5.5
6.0

t.9
t.{
5.9

{.9
4.7
t.5

5.{
5.t
t.E

5.2
t.l
5.5

t.0
2.9
5.9

5.?
t.l
5.6

5.1
5.2
5._E

5.4
5.2
5.6

7 6.1
?0.1
67.6

l9.o
82.2
E6. 4

? 2.1
75.1
E7. !
E1 .6
84.6
87. 9

69.2
71 .6
8t.6

14.4
t 6.l
65. C

19.7
Et.0
E6.l

76. I
79.4
E5 .6

7 2.6
t5.2
Et. 4

7 6.5
?9.4
85.1

77.O
60.2
t5. E

79.5
E2. t
E5. t
00. ?
01. 5
67.1

?9.1
Et. t
E6. t
?t.0
17.9
E5. !
69. t
?6.6
Et. t
12.?
l4.l
E6. I

77.O
76.6
E6.5

a0.0
ot .l
67.1

,9.2
19. 8
El .1

77.O
78.6
86.6

75.4
16.9
85. a

74.8
7t.l
61. 2

6.t
1.9
4.4

6.2
{.9
5.2

t.7
{.1
5.0

7.1
4.t
4.5

6.0
5.2
6.?

t.l
t.,
5.9

8.1
{.9
5.t
9.0
5.8
6.4

E.5
5.7
6.4

7.9
{.t
5.1

E.t
4.7
t.1
7.4
1.'
1.7

7.1
t.E
4.0

6.7
5.0
5.{
E.t
t.t
t.t

1a. I
{.t
5.!
7.0
{.9
5.6

6.4
{.7
5.?

5.5
a.t
1.1

0r9
.9

1.0

.E

.6

.9

.6

.6

.7

.6

.6

.6

.6

.6

.7

.9
,9

t.0
.9
.9

1.0

.E

.6

.9

.9

.9
t.1

1.6
1.7
1.E

l.!
t.t
1.4

t.e
1.7
1.7

2.6
2.9r.l
l.lt.lLt
.l
.l
.t
.E
.t
.9

1.0.
1.0
?.1

1.0
1.0
t.l
l.E
t.E
2.O

{.1
4.2
{.6

l-l

i-l

i-i
!.1
:::

i-l

i-i

i=i

i-l

l-l

l=l

i=l

1.1
1.,
l.t
1.0
l.e
2.0

't .4
l.t
1.r

I t520 I t,510
7,?40 13t92Q
8,6t0 | 5r 580

f t65O l1t1io
6tllO 141710
Er590 15,170

7e0E0 lZ.74O
1.t70 1t.?70
8,5?O 15e120

E,040 llt1tQ
0e5f0 14,960
E,610 15.510

6,EEO | ?r 100
7 t72O | 2e 820
s,510 t5,330

7t140 11,400
7 ,610 t tr 700
8r580 t5r{50

f t92Q t4t260
8t25O 11t86O
t,580 15t140

7t75O llr590
7,860 14t750
8t4EO 15,260

TtlEO 1?r910
7'4tA 1L180
8.15V 15.?10

I t6l0 tt'l1O
7,9t0 14.?70
c,{90 15,?c0

f,6t0 | 1rE00
7 ti90 t 4e 170
t,550 t5elt0
7t960 .l4,tt0
8t24O l4r0!0
t,590 ltr{60
7tE9Q 14t2OO
Ezl10 1{r760
Et62o l5,t?o
7o9l0 14t2l0
Er070 l4r5l0
8e52O 15t52O

I 116O lttllo
7 e77O l!,t90
Er5l0 lt,l20

7eO5O 12t69O
lof4O 15rll0
Et460 lir?t0
7t??O I}990
?r{00 1 Jr ll0
Er 510. 15.t60

7 t57O I tr 6?0
7,7?O 1 tr900
trt00 'l5,100

7 t9l0 11e210
8,0t0 74t46O
Et64O I 5r 5t0

3,860 6t950
It92O 7.O5O
Er0l0 11t41O

7 t6E0 I lrE?0
ft640 l{,100
8r640 15rJ50

ft56O 1}600
7,700 15t860
E,r40 15,tt0

It64O 1!e7t0
7eE00 14t180
Er500 1 5r I00

l.t
l.e
l.o
1.4
1.4
1.7

i:i

l=l

l-i
l.l

1.,
1.5l.r
1.7
'l .E
1.8

t.5
1.6
l.f
1.4
t.{
1.6

t.7
1.6
1.9

t.6
1.9
?.0

1.E
1.9
1.9

t.6
l.l
1.f
t.5
l.t
1.6

t.t
1.6
1.7

l.t
t.6
1.8

l.{
1.{
l.l

l=l

l-l

i=l

l:1

.9

.9
|..0

.5

.6

.7

l.o
t.Ql.l

1.5

e.0

1.9

3.0

6.5
4.9
5.4

7.1
4.6
4.9

t.{
t.a
1.6

t.6
t.6
1.7

.9

.E
,.7
1.5
t.t
1.7

1.{
t.a
t.6
1.4
1.4
1.6

t.6
4.!
E.9

6.1
4.6
5.1

7.1
7.t
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TIBLE 28.--PlOXtl{ATt AXO ULIf[Al€ AIIALYSEST llEAl CONTE]lTr toR[5 of SUrfUnr rRE€-SL€!Ltt{6 ltlO€X At{D lSll-tUSI0N lEttPERAfUlE
DEIEnFllllftOilS tOr 44 stTUltItlOUS COAL SAIIPLES tRolt DtcxEllS0l{ C0UtlTYr VtRGlt{lA--C0t{Tlt{U€D

uLttlr^tE At{ALlSlS

19

Pr0xtftAT€ A[rlYsl s

volAItLE fIx€0
ilotsTuRC nAllfr crr00il

HEAI 0f c0r|Busltoll

ASH TYoROG€I t^n8oil t{Ilroc€il 0xY6€ll sulfuR KGAL/KG 8rU/L8

n-7t55

[- 75t6

r-7557

R-7591

n-7594

R-759t

R-7596

R-7t9t

r- 7E 60

r-7E6t

t-tE6?

r-tE6t

fl- 7E6 {

Ir-?E65

8-?E66

i-6t67

r-dt6E

R-E169

n-E1 70

n-E?06

n-E2{2

i.l

l-i

l.l

i-i

l-l

i-i

i.i

i-l

1=l

l-i

l-i

l-l

l=l

l.i

I-i

i=l

Ll

i-i

1i

l-i

1:9

e8 .1
2 9.0
12.8

?2.6
?t. t
t5.9

10. E

32.0
31.2

5 0.0
t0. 5
t6. 1

12.9
44.4
,7 .2

,0. 5
ll .2
3t.7

ll.1
ll.6
,9.6

l2 .2
1t. t
r5 .9

t0.4
l|.2
tt. 2

45.4
2t.E
29. I
20. s
2t. t
27.t

22.9
2!.{
tl .?

19.0
20. t
26,9

tr. t
t9.6
2E. I

20.9
?9.6
l5r2

It.t
r{.0
Itr2

29r5
t0. l
1{.5

rt.t
I2 .0
15.7

26r9
29 16lr.t
5 0.9
11r6
1l.r
llrT
tl.0
t1 t7

58.2
59.5
6t.2

40.1
4?.0
64. I

54.1
t1.a
6r.E

5t.t
t4.0
6l.t
l?.1
tt. 2
42.6

6 0.0
61.5
69.1

t0.5
51.1
60.4

:|. r
59.0
6{. I

r5.9
57 .t
61.8

56.5
57.6
70. 7

55.!
56.1
t2.f

50. t
51 .5
6E.E

51.6
54.5
tt.l
{E.t
50. I
7l.e
5t.z
t1.{
6{.0

6lra
61. t
6(r0

5 5.6
5t.4
65r5

56r0
J 7.6
6{r!

ta't
5{.O
6{t6

61.0
6li2
66.7

t9,6
6?. I
6t.l

tl.2
t 1:1

!1.4
r1:l

11.?
I l:1

l5.l
1 !:l
2lr7
22.4

11.0
t1:l

1E.l
| !:1

22.6
t 1:l

t{.6
2l:1

?t.t
a l:l
e9.5
r9:l

t5.t
| 1:9

l.{
l:l

lero
I l:l
lorl
| !:1
'I 6.0
16.4

t.o
4.9
5.5

4.0
J.E
5.6

5.t
t.l
5.9

4.0
4.1
t.6
4.5
4.1
5.5

t.4
5.J
,.1

5.0
{.9
t.8
5.9
5.t
6.1

5.0
4.E
5.4

4.4
4.1
5.t
a.t
4.0
t.?

4.1
4.0
t.l

5(.J
56 .0
E5.t

71r0
7t.9
E5.6

72.O
7t.2
86.6

64. 6
66. E
E6. I

7E. E

80. 7
E7. I

lo.5
71.6
81. t

ll.8
E0. 9
86.t

7t.l
75.!
84.9

70.0
?1.2
8?.5

64. 6
6t.5
64 .9

6t.6
6J.O
06. I

6{. ?

65.?
E7.1

5tl. I
t9. E

E5.t

?0- E
72.4
b6.a

8t.{
6!. 2
E6. 2

?e.9
7a.9
E5.5

?4. E

ll.o
E6. O

70. o
?1.6
Et.7

79,9
81.7
86. a

tt.t
r0. 6
61 .7

t.l
t.l
l.t
1.4
t.5
1.7

1.{
1.4
1.1

l.z
1.2
1.6

1.5
1.5
'| .7

t.l
1.1
1.6

1.5
t.6
1.7

l.{
1.4
1.5

1.2
t.e
t.t
t.?
1.2
1.6

1.?
1.e
1.6

t.l
l.l
| '4
l.r
l.l
t.6
lt4
l.{
l.t
1.5
1.6
1r6

1.5
't ,5
lrl
lr5
1.5l.r
lrl
1.6
lt9

1.6
117
1.0

7.0
t.?
t.E

6,2
1.6
t.4
8.0
1.7
5.5

t.6
4.4
5.0

7.t
4.5
5.0

6.1
4.1
4.6

l.lt.l
1.3

.6

.E
1.0

.7

.l

.9

.E

.E

.9

z.z
2.2
e.6

.6

.0

.9

?.E
?.9
J.l

.6

.6

.t

.l

.E
t.0

.5

.t

.t

o.t
.6
.?

71.1 1.{
7r.E 1.{
85.6 1.6

1.1
1.1
l.l

.9

.9
1.4

t.5
l.t
2.1

r6
.0
.7

7,160 1 !r 280
7t55O 11,580
Er52O 15r340
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5e560 10e000
Er 4E0 1 5e ?60

71090 12t?6O
I t570 llt2?O
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7,14O 72tE5O
7 t260 I !r 060
Cr J90 15 t 4fO

'6t?40 1lr24o
6t16O 11t62O
E,t20 1{r980

I t82O I 4r OEO
Er010 14t42O
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7,110 12rEl0
7,?40 I Jr0l0
E,tl0 'l5rl50

I t74O 1 1,9?0
Er040 l1t470
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I t4i0 | 11490
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6r79A l2r22O
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t,550 1 5,IE0
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t,t20 15r!{0
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tr4E0 15r260

5rlE0 10r400
5,9t0 10,o70
Ee510 tJ,!10

6r900 | ?r 560
7r1{0 1?eE{0
E,500 I 5, e90

Ee020 | 4r 41O
te190 1{e7!0
Er{t0 | 5r 260

I t24O I t,030
I t((O t l,190
te490 l5e2E0

?el{0 11,210
1t570 11,590
Er{10 lJrlE0

1r020 l2e6l0
7r 160 I 2,910
Ee590 1 1r460

It620 l(rO80
'l t99O t 4r 160
0rt{0 l5el90

I r54O | 1,560
7rE60 16r150
6t210 l4r6E0

6.1
4.0
,.7
1.5
4.{
4.7

7.1

1:l

t4.9
I l:l
6.5
6.E

t.0
1.9
5.?

1.9
t.f
5.t

t.E
4.7
5.0

5.4
5.1
r,t
{.t(r7
r.l
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Table 6a--Statistical summation of proximate and ultimate ana1y5es, heat of combustion, forms
of sulfur, and ash-fus'ion temperature of samples in this report

49

Proximate and Ultimate Analyses (percent)

Mo'i sture
Volitile matter
Fixed carbon
Ash
Hydrogen
Carbon
Ni trogen
0xygen
Sulfur

Heat of combustion (Btu/1b.)

Forms of sulfur (percent)

Su I fate
Pyri ti c
0rgan'i c

Ash-fusion temperature ("C)

Initial deformation
Softening temperature
F1u'id temperature

Free-swelling index

0bserved ranqe
-___-maxlmum ml nlmum

Arr thmetr c
mean

Geometri c
mean

1.30 8.90
19. 10 44.50
28.50 64.20
3.00 50.30
3.00 6.30

39 .20 8i.80
0.40 1.80
4.80 12.30
0. 50 4. s0

69.48 r44.70

0.01 0.42
0.03 3.02
0.25 r.62

19.00 29. 10
20.50 29.10
2r.40 29.10

1 .5 9.0

2.8r
JI.J/
54.48
1l ?4

5. 10
73.44
14q

7.50
1. 16

1?1 1q

0 .04
0.50
0.62

24.r8
?4.70
25.5r

31.0i
54.14

5.08
73.09

1.43
7?O
0.99

130. 5 1

0.02
0.27
0. 59

24.05
24.61
25.44

7.3

As received.
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Table 6b: Statistical summation of oxides from ash of coal samples in this report.*

ranoe
max imum

0bserved Ari thmeti c
mean

Geometri c
mea n0xide

si 0^
At ^6^
ca6 r
Mgo
Na ^0
K^6
F6^0^
Nn6 r
Ti 02
P^0:
t6, "

2?.00
i4.00
0.32
tt < <

0.08
0.62
2.50
0.004
U. bJ
0.02
U. Zf,

70.00
36.00
5.50
2.00
I. JU
3. tv

51 .00
u. z5

4.00
7.00

49.00
27.00
r. 70
1 .00
0.43
2.60

11.00
0.03
1.50
0. 58
2.00

48.00
26.00
i .30
0-94
0.36
2.30
8.50
0.02
i .40
0.26
1.60

All data is in percent.
Samples ashed at 515"C.
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Table 6c.--Statistical summary of trace-element concentration of coal samples in this report.'

Observed ranqe
Mi nlnurm --MaximumEl ement

Ari thmeti c
mean

Geometri c
mean

Ag
ft5
B

Ba

Be
Br
Cd
IA

a1

Co

Cr
Cs
Cu

Dy

Er
Eu

F

uo
Gd
Ge
Hf
Hg

LA

Li
LU

Mn

Mo
Nb

Nd
N1'

Pb

Pd
Pr
Rb

Sb

Sc
Se

Sm

Sn
Sr
T.lo
Tb
Th
TI
U

V

l'l

Yb
7n
7r

0.01 0.91
1.00 i23.00
2.40 82.00

28.00 462.00
0.39 5.40
0.14 8.00
0.02 0.21
5.00 70.00

50.00 1700.00
1.50 18.00
4.60 57.00
0. 10 7.00
7.40 40.00
2.40 3.40
0.50 2.20
0.13 1.30

10.00 560.00
0.96 21.00
0.66 7.60
0.14 13.00
0.20 3. 10
0.01 0.50
3.00 40.00
2.90 177.00
0.05 0.40
2.00 443.00
0.23 4.40
0.32 9 .20
2.70 22.00
4.7 0 38.00
1.30 22.00
0.04 11.00
3.60 9.90
6.00 115.00
0.20 5.90
1.40 i3.00
0.70 7.50
0.50 5.50
0.07 3.40

40.00 381.00
0.002 0.55
0.04 1.00
0.80 10.00
0.51 2.80
0.30 4.40
6.20 87.00
0.009 0.68
i.30 17.00
0.40 3. 10
1.60 92.00
2.50 80.00

0.04
16.00
17.00

109.00
1.90
2.t0
0.08

21 .00
362.00

6.50
i6.00
1.40

18.00
2.90
1.20
0. 37

101.00
5.20
2.30
1.60
0.86
0. 14

12.00
24.00
n 1q

26.00
1.40
2.90
9.80

12.00
7 .40
5. 70
6.30

28.00
1 .00
3.70
3.20
1.70
0. 75

i44.00
0.05
0.32
3.30
1.60
1.60

22.00
0.09

6.70
0.94

12.00
22.00

0. 03
7.30

i5.00
92.00
i.60
1.10
0.07

19.00
264.00

5.50
r4.00
0.90

17.00
2.90
1. 10
0.34

71. 00
4.50
2.00
0.88
0.73
0.10

10.00
17 .00
0.13

13.00
1.20
2.20
8.60

11.00
6.0
0.65
6.00

23.00
0.81
3.30
2.90
1 :60
0.52

129.00
. 0.02

0.27
2.80
1 .40
i.30

18.00
0.06

5.90
0.86
8.50

17.00

All data are in parts-per-million and are reported on a whole-coal basis
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Table 7a.--Comparison of proximate
and ash-fusion temoerature between
samples (th'is report and Henderson,

and ultimate analyses, heat of combustion,
Appal achi an sampl es ( Zubgri c , et. al . , 1980 )
et. al . , 1981 combi ned ) .

forms of sulfur
and Virginia

Proximate and Ultimate Analyses (percent)
Moi sture
Volitile matter
Fixed carbon
Ash
Hydrogen
Carbon
Ni trogen
Oxygen
Su I fur

Heat of Combustion (Btu/lb.)

Forms of Sulfur (percent)
Su I fate
Pyri ti c
0rgoni c

Ash-fusion Temperature ('C)
Initial deformation
Softening temperature
Fluid temperature

Free-swelling Index

Geometric mean
V i 16l nl a---TFFE-i ach i a n

2.70
30.30

8.30
5. 10

74.00
1.40
7.30
1.00

r32.07

u -vt-
0. 28
0. 59

23.6r
24.32
Zf,.II

7.4

2. 50
28. 10
54.70
o7n
4.90

71 .80
1?n
? rn

1 .40

127 .30

0.04

0.76

12.60
13.00
LJ. OU

As -recei ved



Table 7b--Comparison of oxide content in
1980) and Virginia sampies (this report
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ash between Appalachian samples (Zubovic, et.a1.,
and Henderson , et. al . , 1981 combi ned ) . *

53

0xide
Geometric mean

virglnTa -TffiTachian

si 02
A]203
Ca0
Mgo
Na20
r:20
Ee203
Mn0

Ii02
P205
s03

45.00
24.00

1.70
oq?
0.47
2.00
9. 60
0.02
1.30
0. 16
2.20

43"00
?4.00

1.40
0.68
0.34
1.60

11 .00
0.02
1. 10
n l?
1- 70

A11 samples were ashed at 515"C. Data jn percent.

I
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Tab'le 7c.--Comparison of concentration of trace elements between Appalachian samples
(Zubovic, gt.a1.,1980) and Virginia samples (this report and Henderson, et.al.,1981
combi ned ) .

El ement
Geometric mean

viFsiiia --ffiJTachian

Ag
As
B

Ba
Be
cd
Ce

Co
Cr
Cs

Cu

Eu

F

Ga

Ge

Hf
Hg

La
Li
Lu
!4n

Mo

Nb
Nd

Ni
Pb
Sb
Sc
Se

Sm

Sr
Td
U

v
Y

Yb
Zn
7r

0.03
7.80

r3.00
78.00

1. 70
0.06

16.00
5.80

r2.00
0.71

16.00
0.30

78.00
3.90
l. 10
0.63
0.08
8.40

13.00
0.13

14.00
1.30
1.60
7 .70
9.90
4.90
0. 76
2.90
2.70
1.40

97 .00
0.26
1.30

ls.00
5.80
0.77
9. 70

13.00

0.03
8.40

14.00
48.00

I .90
0.07

16.00
6.20

14.00
0.66

i5.00
0.33

5i.00
4.80
1. l0
0.6i
0.12
8.80

15.00
0. 15

14.00
1.50
I .40
4.20

12.00
7.00
0. 73
3.30
2.80
1.60

65.00
0.26
1.30

16.00
6.20
0.84

14.00
13.00

All data are in parts-per-million and are reported on a whole-coal basis. All data in
percent.



PUBLICATION 63

SELECTED BIBLIOGRAPHY

DD

Abernethy, R. F., Peterson, M. J., and Gibson, F.
H., 1969a, Major ash constituents in U. S. coals:
U. S. Bureau of Mines Rept. Inv. 7240,9 p.

- 

1969b, Spectrochemical analysesof coal
ash for trace elements: U. S. Bureau of Mines
Rept. Inv. 7281, 30 p.

American Society for Testing Materials, 1982,
Annual book of ASTM standards, Part 26,
Gaseous fuels; coal and coke; atmosphere anal-
ysis: Philadelphia, Pennsylvania, 992 p.

Aresco, S. J. and Haller, C. P., 1953, Analyses of
tipple and delivered samples of coal (collected
during fiscal years 1951, 1952): U. S. Bureau
of Mines Rept. Inv. 4934, 93 p. (1952); 4972,
8a p. (1953).

Aresco, S. J., Haller, C. P., and Abernethy, R. F.,
1955-1961, Analyses of tipple and delivered
samples of coal (collected during the fiscal years
1953-1960): U. S. Bureau of Mines Rept. Inv.
5085 (82 p.), 5221 (77 p.), 5210 (66 p.), 5332
(67 p.), 5401 (59 p.), 5489 (54 p.), 5615 (59 p.),

5792 $a p.).
Aresco, S. J., Janus, J. B., and Walker, F. E., 1963,

Analyses of tipple and delivered samples of coal
(collected during the fiscal year 1962): U. S.

Bureau of Mines Rept. Inv. 6300, 46 p.
Boreck, D. L., Jones, D. C., Murray, D. K., Schultz,

J. 8., and Suek, D. C., 1977, Colorado coal
analyses, 1975, (analyses of 64 samples collected
in 1975): Colorado Geol. Survey, Inf. Ser.7, 112
p.

Brown, Andrew and others, 1952, Coal resources
of Virginia: U. S. Geol. Survey Circ. 17L,57
p.

Deurbrouck, A. W., 1963a, Preparation character-
istics of coal from Tazewell County, Virginia:
U. S. Bureau of Mines Rept. Inv. 6297,31 p.

1963b, Preparation characteristics of
coal from Russell County, Virginia: U. S.

Bureau of Mines Rept. Inv. 6342,32 p.

Eby, J. 8., 1923, Geology and mineral resources
of Wise County and the coal-bearing portion
of Scott County, Virginia: Virginia Geol. Sur-
vey Bull. 24,6L7 p.

Eby, J. B. and Campbell, M. R., 1944, Analyses
of Virginia coals: U. S. Bureau of Mines Tech.
Paper 656, 159 p.

Giles, A. W., 1921, Geology and coal resources of
Dickenson County, Virginia: Virginia Geol. Sur-
vey Bull.2l,224p.

- 

1925, Geology and coal resources ofthe
coal-bearing portion of Lee County, Virginia:
Virginia Geol. Survey Bull. 26,216 p.

Glass, G. B., 1975, Analyses and measured sections
of 54 Wyoming coal samples (collected in 1974):
The Geol. Survey of Wyoming RI. 11, 2L9 p.

Gray, T. E. and Boley, C. C., 1958a, Preparation
characteristics of coal from Wise County, Vir-
ginia: U. S. Bureau of Mines Rept. Inv. 5391,
5o p.

+ 1958b, Preparation characteristics of
coal from Dickenson County, Virginia: U. S.

Bureau of Mines Rept. Inv. 5405, 31 p.

Harnsberger, T. K., 1919, Geology and coal resour-
ces of the coal-bearing portion of Tazewell
County, Virginia: Virginia Geol. Survey Bull.
19, 195 p.

Henderson, James A., Jr., Oman, C' L., and Cole-
man, S. L., 1981,, Analyses of coal samples
collected 1975-L977: Virginia Division of Min-
eral Resources Publication 33, 135 p.

Hinds, Henry, 1916, Coal resourcesof the Clintwood
and Bucu quadrangles, Virginia: Virginia
Geol. Survey Bull. 12,206 P.

+ 1918, Geology and coal resources of
Buchanan County, Virginia: Virginia Geol. Sur-
vey Bull. 18, 278 p.

Miller, J. W., 1957, Preparation characteristics of
coal from Lee County, Virginia: U. S. Bureau
of Mines Rept. Inv. 5358, 14 p.

Miller, M. S., 19?4, Stratigraphy and coal beds of
upper Mississippian and lower Pennsylvanian
rocks in soirthwestern Virginia: Virginia Div-
ision of Mineral Resources Bull. 84, 211 p.

Miller, R. L., 1969, Pennsylvanian formations of
Southwest Virginia: U. S. Geol. Survey Bull.
1280,62 p.

Schopf, J. M., 1960, Field description and sampling
of coal beds: U. S. Geol. Survey Bull. 1111-8,
p.25-70.

Simon, Frederick O. and Englund, Kenneth J.,
1983a, Test drilling for coal in 1982-83 in the
Jefferson National Forest, Virginia, Paft 2:

Analyses of coal cores from the southwest Vir-
ginia coal field: U. S. Geol. Survey Open-File
Report 83-620, 23 p.

+ 1983b, Test drilling for coal in 1982-
83 in the Jefferson National Forest, Virginia,
part 4: Analyses of coal cores from the Valley
coal fields: U. S. Geol. Survey Open-File Report
83-626, 14 p.

Swanson, V. E. and Huffman, Claude, Jr., 1976,

Guidelines for sample collecting and analytieal
methods used in the U. S. Geol. Survey for
determining chemical composition of coal: U.
S. Geol. Circ. 735, 11 p.



Db VIRGINIA DIVISION OF MTNERAL RESOURCES

Swanson, V. E., and others, 1976, Collection, chem-
ical analysis, and evaluation of coal samples in
1975: U. S. Geol. Survey Open-File Report 76-
468, 503 p.

U. S. Bureau.of Mines,; 1926, Analyses of Virginia
. coals:'U. S. Bureau. of Mines Tech. Paper 365,
'75p: I ,

1967, Methodsof andlyzing and testing
coal and coke: U. S. Bureau of Mines Bull. 638.
85p. :

Wentworth, C.K., 1922, Geology and coal resources
of Russell County, Virginia: Virginia Geol.
Survey Bull.22,L79 p. ;

Zubovic, Peter, and others,,1979, Chemical analyses
of 617 coal,samples from the eastern United
States: U. S, Geol. Survey Open-File Report 79-
665,452p.

- 

1980, Chemical analyses of 659 coal
samples from the eastern United States: U. S.
Geol. Survey Open-file Report 80-2003, 513 p.




